ABSTRACT
INTRODUCTION
Composites consisting of a matrix and reinforcement are gradually replacing conventional materials and thus are altering our way of life. This is visible in almost every sphere -from clothing and furniture to high-tech items like missiles, aeroplanes, etc. Composites possess a unique combination of properties such as high strength-to-weight ratio, i.e., light weight, better toughness, better fatigue and stiffness, better corrosion, * To whom correspondence should be addressed. The object of the present study is to formulate and synthesise some polyester/chloropolyesters and characterise them for gel-time, exothermic peak temperature, tensile strength, percentage elongation, water absorption and heat resistance followed by fabrication of composites using these polyester/ chloropolyesters' (with and without fillers) and glass/kevlar fibres as reinforcements. These composites have also been tested for tensile strength, percentage elongation, impact strength, water absorption, flame retardance and heat resistance. We report data on such aspects of unsaturated polyester/chloropolyesters
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(unfilled and filled with fillers) and also composites based on these polyester/ chloropolyesters -glass/kevlar fibres in this communication.
MATERIALS AND METHODS

Materials
The materials used in this study, together with their specifications, are as follows:
• Phthalic anhydride (PAn): molecular weight 148; m.p. 131-134°C.
• Tetrachloro phthalic anhydride (TCPAn): molecular weight 286; m.p. 254-258°C and chlorine 48.5%.
• Maleic anhydride (MAn): m.p. 54-56°C and density (at 20°C) 0.934.
• Diethylene glycol (DEG): b.p. 253°C, ash (max) % 0.01, and density (at 20°C) 1.114.
• Polyethylene glycol, molecular weight 200 (PEG-200), Qualigens, LR, specific gravity (at 20°C) 1.12 and viscosity at 20°C 4.0 -4.2 Cs.
• Dichloro maleic anhydride (DCMAn): m.p.
110-115°C, and chlorine content 42.5%.
• Styrene monomer: b.p. 145 ± 2°C and specific gravity (at 25°C) 0.9055.
• Alumina trihydrate: Purity %, 99.5 and all passing through 400 B.S.S.
• Antimony trioxide: Purity % 99.5 and all passing through 200 B.S.S.
• Cobalt naphthenate (3% solution in methylene chloride) as an accelerator.
• Methyl ethyl ketone (MEK) peroxide (50% solution in diethyl phthalate) as a catalyst.
• Glass fibre in the form of glass cloth (satin weave).
• Kevlar fibre: Kevlar-29 which is a low density and high strength aramid fibre designed for ballistic protection.
These are commercially available and were used without further purification.
Methods
Synthesis of Polyester and Chloropolyesters
The formulations of the one phthalic anhydride based polyester (PAP-1) and three tetrachloro phthalic anhydride based chloropolyesters (CPAP-1, CPAP-2, CPAP-3) are given in Table 1 . These were synthesised by following the '2-step' polyesterification process described earlier 191. The resulting polyester and chloropolyesters were mixed with 0.02% hydroquinone and 35% styrene monomer (both based on the weight of resin) and stored in amber coloured bottles.
2.2.2.Characterisation of Polyester and Chloropolyesters
These resins were characterised for gel time and 
Fabrication of Composites
Composites were prepared by using Vacuum Bag
Moulding Technique (VBMT) as described elsewhere 
Characterisation of Composites
The above composites were characterised for tensile strength and percentage elongation, impact strength, water absorption, heat resistance and flame retardance
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RESULTS AND DISCUSSION
The infra red (IR) spectra of virgin resin PAP-1, 
Gel Time and Exothermic Peak Temperature
The data on gel time (G t ), exothermic peak temperature (E PT ) for PAP-1, CPAP-1, CPAP-2 and filled with different fillers is given in Table 2 do not take part in crosslinking /8,16,17/. Therefore, the resin CPAP-3 has not been studied further.
As regards exothermic peak temperature (E PT ), it is reported that E PT is inversely related to G,. thus if G, is long, E PT is short and vice versa /18/. As G, increases from CPAP-1 to CPAP-2, a part of the heat liberated during gelling is dissipated and leads to a decrease in the Ep T from CPAP-1 to CPAP-2.
It is evident from Table 2 
Tensile Strength and % Elongation
The data on tensile strength and percentage elongation for filled and unfilled PAP-1, CPAP-1 and CPAP-2 and their composites is given in Table In the case of resins filled with alumina trihydrate, 
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Impact Strength
The data on impact strength of filled and unfilled PAP-1, CPAP-1 and CPAP-2 and their composites is given in Table 3 . It is observed that the impact strength 
Water Absorption
The data on water absorption for filled and unfilled PAP-1, CPAP-1 and CPAP-2 and their composites is given in Table 4 It is also observed that water absorption decreases 
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Flame Retardance
The flame retardance data in terms of burning rate where it is considered of prime importance.
Heat Resistance
The heat resistance data, defined in terms of "loss in weight" for filled and unfilled PAP-1, CPAP-1 and CPAP-2 and their composites is given in Table 3 It is observed that in both the filled systems, the extent of "loss in weight" decreases from the PAP-1 system to the CPAP-2 system. This is based on the fact that the amount of resin, which is responsible for "loss in weight", decreases leading to decrease in "loss in weight".
On incorporation of fibres, "loss in weight" further decreases and also as the number of layers increases.
This is due to a reduction in the amount of resin which is responsible for "loss in weight". Similar trends for "loss in weight" are also noted for composites based on filled polyester/chloropolyesters and glass and kevlar fibres.
Kevlar fibre-based composites are better in respect of tensile strength, impact strength and water absorption. Further, the data on "loss in weight" show that the composites based on glass fibre are more heat resistant than kevlar fibre-based composites.
